Abstract. We prove a common fixed point theorem for four two pairs of hybrid mappings in compact metric space satisfying an implicit relations using the concept of strict occasionally weak compatibility which generalize theorems of [1, 4, 7, 28] . As an application we obtain a general fixed point theorem for hybrid pairs satisfying a contractive condition of integral type, which is a new result in compact metric spaces.
INTRODUCTION
Let .X; d / be a metric space. Denote by B.X / the set of all nonempty sets of X . As in [10, 11] Definition 1 ( [10, 11] ). A sequence fA n g of nonempty sets of .X; d / is said to be convergent to a set A of X if (i) each point a 2 A is the limit of a convergent sequence fa n g, where a n 2 A n for all n 2 N, Remark 1. If A and S are weakly compatible and C.A; S / ¤ 0 then A and S are owc, but the converse is not true (Example, [2] ).
Some fixed point theorems for occasionally weakly compatible mappings are proved in [2, 6-8, 16, 22, 30-32] and in other papers. 1) a point x 2 X is said to be a coincidence point of f and F if f x 2 F x. We denote by C.f; F / the set of all coincidence points of f and F . 2) a point x 2 X is said to be a strict coincidence point of f and F if ff xg D F x. We denote by S C.f; F / the set of all strict coincidence points of f and F . 3) a point x 2 X is said to be a fixed point of F if x 2 F x. 4) a point x 2 X is said to be a strict fixed point of F if fxg D F x.
Remark 3. If C.f; F / ¤ and the pair .f; F / is weakly compatible then the pair .f; F / is owc.
There exists sowc pairs which are not weakly compatible.
Clearly, C.f; F / D f0; 1g, S C.f; F / D f0g, Ff 0 D f F 0 D f0g and Ff x ¤ f F x for all x 2 .0; 2. Hence, the pair .f; F / is sowc, but it is not weakly compatible.
Remark 4. It is obviously ff 0g D F 0 D f0g and F 1 D OE0; 1. Therefore 0 and 1 are fixed points for f and F and only 0 is a strict point of f and F .
PRELIMINARIES
In [9] , Branciari established the following result Theorem 1. Let .X; d / be a complete metric space, c 2 .0; 1/ and f W X ! X be a mapping such that for all x; y 2 X
where h W OE0; 1/ ! OE0; 1/ is a Lebesgue measurable mapping which is summable (i.e. with a finite integral) on each compact subset of OE0; 1/ such that for " > 0, R " 0 h.t /dt > 0. Then f has a unique fixed point´2 X such that for each x 2 X , lim n!1 f n x D´. 1) g is continuous, 2) f .X / g.X / and
for all x; y 2 X , c 2 .0; 1/, where h is as in Theorem 1. Then f and g have a unique common fixed point. Some fixed point theorems in metric and symmetric spaces for compatible, weakly compatible and occasionally weakly compatible mappings satisfying a contractive condition of integral type have been established in [3, 12, 19, 21, 29, 35] [21] and [29] that D.x; y/ is a symmetric on X. It has also been proved in [21] and [29] that the study of fixed points for mappings satisfying a contractive condition of integral type is reduced to the study of fixed points in symmetric spaces.
The method is not applicable for hybrid pairs.
Definition 10. An altering distance is a mapping W OE0; 1/ ! OE0; 1/ which satisfies:
. 1 / W is increasing and continuous,
In [18] a fixed point result involving altering distances have been obtained. Fixed point problem involving altering distances have been studied in [28, 37, 38] and in other papers.
Definition 11. A weakly altering distance is a mapping W OE0; 1/ ! OE0; 1/ which satisfies:
Lemma 3. The function .t / D R t 0 h.x/dx, where h.x/ is as in Theorem 1 is a weakly altering distance.
Proof. The proof follows from Lemma 2.5 [30] .
Several classical fixed point theorems and common fixed point theorems have recently unified by considering a general condition expressed by an implicit relation [25, 26] and other papers.
Actually, the method is used in the study of fixed points in metric spaces, symmetric spaces, quasi -metric spaces, convex metric spaces, reflexive metric spaces, compact metric spaces, paracompact metric spaces, in two and three metric spaces, for single valued functions, hybrid pairs of functions, set -valued functions.
Quite recently, the method is used in the study of fixed points for mappings satisfying a contractive condition of integral type, in fuzzy metric spaces and intuitionistic metric spaces.
In [30] a general fixed point theorem for compatible mappings satisfying an implicit relation has been proved.
In [13] the results from [30] have been improved relaxing compatibility to weak compatibility.
In [27] a general fixed point theorem for weakly compatible mappings in compact metric spaces satisfying an implicit relation is proved.
In [28] a common fixed point theorem for four weakly compatible mappings in compact metric spaces involving an altering distance was proved, which extends the main results of [4] and [37] . The results from [5] are extended in [30] for owc mappings involving altering distances.
In [1] the following theorem is proved. Remark 5. In the proof of this theorem is used the fact that the function r !.r/ is a non-decreasing function.
Some fixed point theorems for hybrid pair in compact metric spaces are proved in [33, 34, 36] and in other papers.
The purpose of this paper is to extend Theorem 3, Theorem 4 and Theorem 2 [4] for strictly owc mappings satisfying implicit relations and to transfer the study of fixed points for hybrid pairs of mappings satisfying a contractive condition of integral type in compact metric spaces to the study of fixed points in compact metric spaces by altering distances.
IMPLICIT RELATIONS
Let F c be the family of all real functions F W R 6 C ! R satisfying the following conditions:
. 1 / F is increasing in variable t 1 and nonincreasing in variables t 2 and t 4 , . 
F .t 1 ; :::; t 6 / D t 1 maxft 2 ; t 3 ; t 4 ; minft 5 ; t 6 gg C !.maxft 2 ; t 3 ; t 4 ; minft 5 ; t 6 gg/:
. 1 / W It follows from the fact that t !.t / > 0 is a non decreasing function. holds for all x; y 2 X, where satisfies condition . 3 / and is weakly altering distance. Suppose that there exists x; y 2 X such that fug D fI xg D F x and fvg D fJyg D Gy. Then u is the unique point of strict coincidence of I and F and v is the unique point of strict coincidence of J and G. By Theorem 6, p is the unique point of strict coincidence of I and F and also p is the unique point of strict coincidence of J and G.
If .I; F / and .J; G/ are sowc, then by Theorem 5, p is the unique common fixed point of I , J , F and G, which is a strict fixed point for F and G.
Remark 6.
(1) By Example 2 and Theorem 7 we obtain a generalization of Theorem 3. 
Hence F .X / J.X /, G.X / I.X /. I and F are continuous.
Hence, .I; F / and .J; G/ are strict owc. If x 2 OE0; 1 and y 2 0; for all x; y 2 X , where h.t / is as in Theorem 1. Then: a) F and I have a strict coincidence point, b) G and J have a strict coincidence point. Moreover, if the pairs .I; F / and .J; G/ are strict owc, then I; J; F and G have an unique common fixed point which is a strict fixed point for F and G.
